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PURPURA VARIOLOSA
ITS MANIFESTATIONS IN SKIN AND BLOOD*
JAMES W. HAVILANDt
Smallpox in its endemic form in this country (variola minor or alastrim)
is seen sporadically and as a rather mild disease. Variola major, on the
other hand, is a serious epidemic disease, but fortunately is experienced
rarely within the continental limits of the United States. In fact, in recent
years it has occurred so infrequently that the experience gained in one out-
break is generally lost or memory of it has faded so completely as to be
quite useless by the time the next outbreak is encountered. One of the more
severe, but little appreciated, forms of variola major is true hemorrhagic
or "black" smallpox (purpura variolosa) with a reported mortality rate of
100%o. During the early part of 1946 the Seattle-King County area of the
state of Washington had the misfortune to experience an outbreak of 65
cases of variola major with 20 deaths, among which were included the six
cases of purpura variolosa which form the nucleus for this paper. Since the
epidemiological and clinical details of this outbreak have been given else-
where,"6'l' suffice it to say that the smallpox virus was introduced into a
susceptible population by a soldier returning from the Orient. To those of
us who were caring for the clinical cases of smallpox, purpura variolosa
constituted a real diagnostic problem. The observations to be set forth
were made by ust and are not new, for the clinical descriptions of smallpox
made three-quarters of a century and more ago are surprisingly complete
and accurate, but the present observers' lack of actual clinical experience
with smallpox in its severe classical form and the paucity of pertinent
observations in the recent medical literature with regard to this problem
have made it seem desirable to set forth our experiences with true
hemorrhagic smallpox in some detail.
In order to appreciate purpura variolosa, it is necessary to visualize and
emphasize the extraordinarily orderly progression of the clinical course of
smallpox. It will be recalled that one of the distinguishing characteristics
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of variola is the singleness of age and development of the skin lesions, which
inexorably follow a relatively invariable "time-table":
1. Incubation period - 7-16 days
2. Prodromal period - 3-4 days
3. Eruptive period
a. Macular stage - 1 day
b. Papular stage - 1 day
c. Vesicular stage - 2 days
d. Pustular stage - 2 days
4. Convalescent period
a. Crusting stage - several weeks
In addition to the classical forms of discrete and confluent smallpox which
conform to the above "time-table," two types of hemorrhagic smallpox have
been described-purpura variolosa and variola hemorrhagica pustulosa.
These two varieties of hemorrhagic smallpox can be distinguished one
from the other with relative ease, since they appear at opposite ends of the
"time-table." Pustular hemorrhagic smallpox (variola hemorrhagica pustu-
losa) in our experience became evident rather late in the course of the
disease when hemorrhages were observed to occur in the already developed
vesicles and pustules. This form of disease constituted no problem in recog-
nition and will not be considered further at this time. True hemorrhagic
smallpox (purpura variolosa), on the other hand, occurred during the
prodromal period and was so severe that the patient was dead by the time
the onset of the conventional eruption might ordinarily have been expected,
that is, by the third to the fifth day of the disease; and therein lay the diffi-
culty in recognition of the condition, smallpox patients succumbing before
actual onset of the "pox."
It is easier to view purpura variolosa in its true relationship to classical
smallpox if it is remembered that during the prodromal period, accompany-
ing the intense malaise so characteristic of variola major, there frequently
occurs a leukopenia, a transient scarlatiniform, morbilliform or petechial
rash, and erythema. In cases of true hemorrhagic smallpox, this erythema-
tous eruption, instead of fading, persists and becomes widespread and
"lobster-like." Hemorrhages appear and extensive, deep-plum-colored areas
are soon seen. The temperature is elevated moderately (101-102° F.). The
patient becomes delirious but with effort can be aroused to a state of
relative mental clarity and acuity until shortly before death when coma
supervenes and death rapidly ensues, frequently to the accompaniment of
extensive bleeding not only from the skin but also from the mucous mem-
branes, the gastro-intestinal and the genito-urinary tracts. Studies of the
peripheral blood show marked thrombocytopenia and granulocytopenia. It
is as though all the concentrated fury and virulence of the smallpox virus
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were pent-up, and then explosively and overwhelmingly poured forth on
the unsuspecting patient-like an ambush in which the battle is over almost
before it is joined, so great is the initial massacre. The clinicians of other
generations recognized the grave prognostic significance of the early
appearance of this "lobster-like" erythema followed by the black or plum-
colored skin hemorrhages, and clearly warned in their writings of the
inevitably fatal outcome.
With this recapitulation of the clinical course and prognosis of purpura
variolosa in mind, we can proceed to brief summaries of the clinical his-
tories of the six cases of true hemorrhagic smallpox which were encountered
in the 1946 outbreak in Seattle.
#207948-M.J., 72 MWW. Admitted on 13 March 1946 in an incoherent state. The
only history obtainable indicated that he had been sick for four days with shortness
of breath, and that he was probably a diabetic. The temperature was 1000 F., the pulse
100, and the blood pressure 130/70. The respirations were of the Cheyne-Stokes vari-
ety. The pharynx and uvula were red and edematous. A blowing systolic murmur was
described in the mitral area. Hemorrhagic areas were noted about the ankles and
scrotum. A fresh vaccination scar was present on the right arm. Soon after admission
slightly papular hemorrhagic areas appeared on the arms and hands. These increased
greatly in extent and became bluish red. Despite oxygen and penicillin, the patient
expired about 15 hoursafter admission, before blood counts had been obtained. The
urine was negative for sugar, acetone, and diacetic acid; a blood culture was positive
for staphylococci.
$196921-Z.B., 35 FWW. Admitted on 23 March 1946 because she believed she was
coming down with smallpox. The patient was a relative of the King County family
in which the first contact case with the original soldier had occurred, and there had
been definite contact by the patient with clinical smallpox. She had been vaccinated on
12 March 1946 and developed a primary vaccination reaction. On 21 March 1946 she
developed a low backache for which she sought medical attention at King County
Hospital on 22 March 1946, but since nothing definite could be found on examination,
she was not admitted until 23 March 1946. She was three and a half months' pregnant.
The temperature was 990 F. The only positive physical findings were inflamed con-
junctivae and a "very ruddy" complexion. Several hours after admission the patient
passed a dead foetus. Her backache became very severe. She developed extensive
purpura, had several hemoptyses, and exhibited oozing of blood from her mucous
membranes/She expired suddenly about 36 hours after admission. No laboratory work
was reported.
$202443-L.P., 36 MWD. Admitted on 26 March 1946 because he had developed a
rash. This patient had had several outpatient visits because of a fractured femur sus-
tained in December 1945. On 16 March 1946 he had been vaccinated against smallpox
and the notation was made that there was no history or evidence of previous vaccina-
tion. On 23 March 1946 he had a temperature of 101.60 F. and felt "like the flu." On
25 March 1946 a finely papular rash was noted which may have been somewhat vesicu-
lar. On admission he was found to have a primary vaccination reaction. There was an
erythematous macular rash over most of the body. By 28 March 1946 the erythema had
become much more intense and hemorrhagic areas were developing in the skin and
conjunctivae. The patient suddenly became "toxic" on that day and rapidly expired.
Laboratory findings-Hgb. 15.9 gms., RBC 5.0 million, WBC 23,900 with 16%o poly-
morphonuclear cells, 78% lymphocytes, 2% eosinophils, and 4% nucleated RBC.
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Reticulocytes, 0.1%. Platelets, 10,000. Bleeding time, 1 minute. Clotting time, longer
than 10 minutes. Prothrombin time, sample did not clot.
#207394-H.H., 32 FWM. Admitted on 27 March 1946 because of a petechial
eruption. The patient had had "flu" early in March 1946 and had come to the Out-
patient Department of the King County Hospital with a relative on 12 and again on
20 March 1946. On 24 March 1946 she began to vomit and developed a severe frontal
headache and intense low backache. On 26 March 1946 she noted redness of her skin
and consulted two private physicians who were unable to find anything of note. On 27
March 1946 her physician first noted a petechial eruption on the trunk, vaccinated her
against smallpox for the first time in her life, and sent her to King County Hospital
Isolation Ward. P.E. T-97° F., P-108, R-20, BP-134/50. The patient was alert, talka-
tive, and oriented. There were numerous scleral and conjunctival hemorrhages, as well
as extensive areas of petechial hemorrhages in the mouth and throat. Widely over the
entire skin surface there extended a diffuse, bright erythema with numerous petechial
hemorrhages. Laboratory findings-Hgb. 15.3 gms., RBC 3.7 million, WBC 20,500
with 19% polymorphonuclear cells, 79% lymphocytes, and lgo each eosinophils and
basophils. Reticulocytes, 0.6%o. Platelets, 11,100. Prothrombin time, 61%o of the control.
Bleeding time, 30 seconds. Clotting time, 6 minutes. The patient received calcium
gluconate, ascorbic acid, Vitamin K, desoxycorticosterone acetate, Eschatin, and two
blood transfusions. The hemorrhagic diathesis continued to progress. A notation was
made by the Resident that the patient was alert and talkative when seen at 7:50 A.M.
She expired at 7:55 A.M., some 17 hours after admission.
$56694-J.C., 62 MWD. Admitted on 5 April 1946 in a comatose state from the
City Jail where he was noted to have developed a rash. No history was obtained, but
the record showed numerous previous admissions to the County Hospital, and recently
he had visited the Outpatient Department several times with various complaints. There
was no history of previous vaccination. P.E. T-101.4° F., P-88, BP-50/30. There was
a diffuse macular eruption superimposed on a diffuse, very bright erythema. Subse-
quently there appeared extensive hemorrhagic areas on the legs and in the conjunctivae.
Despite oxygen therapy and Eschatin, the patient expired without regaining con-
sciousness, some 18 hours after admission. Laboratory findings-Hgb. 12.0 gms., RBC
4.0 million, WBC 12,200 with 37% polymorphonuclear cells, 60% lymphocytes, and 3%
monocytes. Platelets, 24,000.
i208241-M.G., 46 FWM. Admitted on 22 April 1946 in a moribund state. On 17
April 1946 the patient had developed a rash which was diagnosed as measles by her
private physician who gave her penicillin. During the next few days she complained of
severe backache and headache, vomited, and had chills and fever. The rash became
hemorrhagic on the day of admission and the patient became unresponsive. There was
no known contact with smallpox but the patient lived about three blocks from King
County Hospital and had never been vaccinated against smallpox. P.E. T-100° F.,
P-88, R-20, BP-120/50. The patient was critically ill, drowsy, and mentally unclear.
There was an extensive, brightly erythematous, hemorrhagic rash over most of the
body. The sclerae and conjunctivae were purple in color from hemorrhages. The
tongue, buccal mucous membranes, palate, and pharynx exhibited extensive ecchymotic
areas. The liver was palpable three fingers' breadth below the costal margin. Labora-
tory findings-Hgb. 11.3 gms., RBC 3.8 million, WBC 17,400 with 3%o polymorpho-
nuclear cells, 46% stab forms, 4% metamyelocytes, 1% myelocytes, 3% promyelocytes,
361% lymphocytes, and 6% nucleated RBC. Platelets, 11,400. Prothrombin time, 89%o
of the control. The patient received Vitamin K, ascorbic acid, Eschatin, penicillin, and
two blood transfusions. She seemed to improve clinically although the hemorrhagic
areas became larger, but she expired suddenly less than 18 hours after admission.
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In Table 1 are collected the results of blood studies in the cases which
survived long enough to permit the necessary studies to be performed.
Unfortunately, bone marrow studies were not done.
The first case observed was thought to have acute lymphocytic leukemia
or fulminating meningococcemia (Waterhouse-Friderichsen syndrome). It
was not until post-mortem examination with resultant scrutiny of the
microscopic sections, which revealed no suggestion of either of these con-
ditions, that the true diagnosis was learned. Subsequent cases were recog-
nized as purpura variolosa but the differential diagnosis was always diffi-
cult, and confirmation of the diagnosis of smallpox frequently rested on
failure to find changes at post-mortem in the bone marrow or other organs
TABLE 1
PERIPHERAL BLOOD STUDIES-PURPURA VARIOLOSA
Differential
Young Nuc.
Case WBC Polys Stab FormsLymphs Monos Eos Basos RBC Platelets Hgb. RBC
J.C. 12,200 37 60 3 24,000 12.0 4.0
L.P. 23,900 16 78 2 4 10,000 15.9 5.0
H.H. 20,500 19 79 6 11,400 11.3 3.8
M.G. 17,400 3 46 8 36 1 1 11,100 15.3 3.7
which would have resulted in establishing some other specific diagnosis,
such as leukemia or thrombocytopenic purpura.
When the first case received its correct diagnosis, perusal of the standard
textbooks of medicine gave scant help. Brief mention of the rash and some-
times of the blood changes was made but nothing very definite to suggest
the diagnosis of purpura varioloa. In VanRooyen and Rhodes17 was found
the first clue to previous experience with this desperate clinical situation.
Bancroft,' Ker,10 and Curschmann' gave excellent descriptions of the vari-
ous forms of clinical smallpox, including vivid portrayals of the hemor-
rhagic varieties. The reports of other outbreaks of the disease generally
have carried only a paragraph or two telling of the cases of hemorrhagic
smallpox encountered."1'9 Weber and Douglass"8 described ten cases of
hemorrhagic smallpox seen in a previous outbreak in Seattle but made no
mention of the blood picture.
At the time these cases were seen, Ikeda"8'9 had given the only recent
complete description of the blood changes and other remarkable findings in
purpura variolosa which could be found in the English literature. In these
excellent reports he records not only his own observations during an out-
break of 1,200 cases of smallpox in Minneapolis, but he also quotes Simon15
to the effect that the platelets are decreased markedly in all forms of small-
pox from the prodromal through the vesicular stage, following which they
rise rapidly to normal. "In the purpuric form, however, there is a consistent
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fall until its termination." Ikeda also noted that there was a consistent
leukocytosis in purpura variolosa with a sharp drop, relative and absolute,
in the polymorphonuclear leukocytes. Little change in the level of hemo-
globin or red blood cells was noted in the fulminating cases under dis-
cussion. The appearance in the peripheral blood of pathological forms of
normoblasts, basophilic stippling, and polychromatophilia without clinical
or laboratory evidence of severe anemia or chronic sepsis was noted, as
well as the presence of fragments of condensed nuclear bodies, usually sur-
rounded by a small portion of neutrophilic cytoplasm, indicating the
destruction, probably by a toxin, of the neutrophilic polymorphonuclear
leukocytes. Marked secondary infection of the skin with accompanying
streptococcic bacteremia was found. Ikeda felt that some circulating toxin
caused disintegration of the polymorphonuclear cells and that this was fol-
lowed by a compensatory rise in circulating lymphocytes and young forms
of the granulocytic series in response to the defense demands of the body.
Magrath, Brinckerhoff, and Bancroft' had the opportunity of making ex-
tensive blood studies during an epidemic of smallpox in Boston in 1902-03
and their careful studies are in substantial agreement with the previously
mentioned studies of Ikeda.
Treatment with antibiotics, transfusions, adrenal cortical extracts, and
other supportive therapy was completely without discernible benefit. The
mortality rate in our six cases was 100%. Post-mortem examination of
three of these patients showed tissue changes similar to those described in
standard textbooks of pathology.
DIscUSSION
It was our impression that the dramatic blood changes and skin mani-
festations of purpura variolosa resulted from the severe "toxemia" of an
overwhelming infection with smallpox virus in a susceptible host, for care-
ful studies failed to confirm bacteriological or histological findings, made
in pre-antibiotic times, which led to the conclusion that death was due not
only to smallpox virus, but also to extensive secondary bacterial invasion.
Our difficulties in recognizing this clinical condition are well expressed
in the following quotation from Councilman: "It is doubtful if a sporadic
case could be correctly diagnosed, particularly if the physician were unac-
quainted with (hemorrhagic) smallpox."' These difficulties stemmed from
two sources, in t'nc main: (i) lack of familiarity with purpura variolosa
with resultant failure to appreciate the severity of this fulminating illness
and its attendant clinical pathology, and (ii) failure to include smallpox as
an item worthy of consideration in the differential diagnosis of purpura.
Furthermore, although there has been careful documentation of the blood
changes and clinical course of hemorrhagic smallpox, the majority of these
descriptions have appeared in the rather distant past and have not been
readily accessible to the present-day physician. Consequently, it has seemed
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appropriate to set down our experiences with hemorrhagic smallpox and
to reaffirm the outstanding blood changes and the striking clinical course
of this condition in the light of this era of antibiotics and chemotherapy.
Purpura variolosa is still an invariably fatal disease, the correct diagnosis
of which may not be suspected ante-mortem, but frequently must await
post-mortem confirmation.
CONCLUSIONS
1. Purpura variolosa (true hemorrhagic smallpox) is a rapidly and
invariably fatal illness which occurs during the prodromal and early erup-
tive periods of the disease.
2. The skin changes clinically are characterized by petechial and pur-
puric hemorrhages, generally extensive, of black or deep plum color,
superimposed on a bright erythema best described as "lobster-like" in
appearance.
3. Thrombocytopenia and leukocytosis with granulocytopenia, young
forms of erythrocytes, basophilic stippling, and polychromatophilia are the
characteristic blood findings.
4. Purpura variolosa must be considered in the differential diagnosis of
acute purpura.
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